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Response Due to IP&L : 
*Main Idea 

1 . Describe your Invention, stating the problem solved (if appropriate), and Indicating the advantages of 
using the invention. 

Currently, PECVD organosilfcate low dielectric constant (k>w-k) films are deposited from a number of 
precursors such as methylsllane (1MS), 

trimethyl sifane (3MS) and tetramelhylsilane (4MS). The deposition process to form a low-k film uses 
these precursors in conjunction with 

an oxidizing again (typically N20). However, there Is a problem vrfth this approach/ A film formed from 
these components contains a 

slight amount of amine components which can be detected with a FUR as a 3300 cmM N-H peak. It Is 
known in the art that amines and related 

species can "poison" a deep uftavioiet (DUV) photoflthbgraphgy (Iftfto) process by neutralizing and 
deactivating the 

photoacid generators (PAGs) that chemially amplify the light used to expose the photoresist It is 
advantageous to use a different cominetlon 

of precursors to form the low^k film. The silane precursors (1MS, 3MS, 4MS, with optional mixing of 
Silane to adjsut film properties such as 

hardness) do not change. However, a new oxidizing agent is employed to prevent the formation of 
amines that poison the lithography process. 

The new oxidizers that can be used to form this low-k film include GO and C02. A low-k film formed 
from a combination of a silane (1 MS, 3MS. 4MS, 

and SiH4) and an oxidizer (CO, C02) has the advantageous property of not poisoning the 
photolithography process, and thus 

allowing for the successful build of an integrated cwlilt device. 

2. How does the invention solve the problem or achieve an advantage,^ description of "the invention". 



/including figures inline as appropriate)? 

I / ■ 



The invention uses a new oxidizing agent to replace one that has recently been discovered to cause 
problems with other processing steps. 

3, If the same advantage or problem has been identified by others (inside/outside IBM), how have those 
others solved it and does your solution differ and why is ft better? 

Others have also seen that there is a problem, but to date noone has achieved a solution to solve this 
problem. 

4. If the invention is implemented in a product or prototype, Include technical details, purpose, disclosure 
details to others and the date of that implementation. 

This low-k film is an alternative to the SILK organic dielectric currently being Investigated for use in IMD's 
CMOS9S and CMOS9S2 

generations of technology. If the Low-K film is effective, it may be backfilled into CMOS6S orCMOS8S2 
to provide a mid-life boost 
in performance. 

'Critical Questions (Questions 1-9 must be answered) 



"Question 1 



On what date was the invention workable? Please format the date as MM/DD/YYYY 

(Workable means i.e. when you know that your design will soive the problem) 



"Question 2 O y « 
is there any planned or actual publication or disclosure of your invention to anyone * Ho 
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If yes. Enter the name of each publication or patent and the date published below. 

PubficatfcxVPatent: 
Data Pubftstod'or Issued: 



Are you aware of any publications, products or patents that relate to this invention? O Yes 

• No 



If yes. Enter the name of each publication or patent and tire date published below. 
PubMcatkm/Patent: 

Date Pubfehed or Issued: . : ' 



*Question3 0 Ye * 
Has the subject matter of the invention or a product incorporating ttie Invention been * **° 
sold, used Internally in manufacturing, announced for sale, or Included fn a proposal? 
Is a sale, use in manufacturing, product announcement, or proposal planned? • Ves 

Ono 



If Yes, identify the product If known and indicate the date or planned date of sale, announcements, or 
proposal and to whom the sale, announcement or proposal has been or will be made. 

Product lAlcmate fihn for CMOS9S/9S2 
Verstar/Refeeaec 
Code Name: 

ToWbom: 

If more t han one, use cut and paste and append as necessary in the field provided. 



Question 4 

Was the subject matter of yoyr invention or a product Incorporating your Invention used in public, e.g., 

outside IBM or in the presence of non-IBMers ? • .' 

If yes, give a date. Please format the date as MM/DD/YYYY Oy« 



NO 



Question S 

Have you ever discussed your Invention with others not employed at IBM? 



C>Yea 
I No 



If yes, identify individuals and date discussed. Fill in the text area with the following information, the 
names of the individuals, the employer, date discussed, under CDA, and CDA #. 



•Questions O Yes 

Was the invention, in any way, started or developed under a government contract or • no 
project? O Not 



If Yes, enter the contract number 



"Question 7 

Was the invention made in the course of any alliance, joint development or other 
contract activities? 

If Yes, enter the following (in English): • . 



W Yea 

ONo 

O Not Sure 



Name of Alliance, Contractor or Joint Developer dpa 



Contract ID number 



TOO-0230 



Relationship contact name 



Relationship contact E-mail 
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Reiationsntp contact phone 



^Question 8 



Have you, or any of the other inventors, submitted this same invention disclosure or 
similar Invention disclosure previously? 



If Yes, please provide disclosure number below: 



75 



^Question O No 

Are you, or any of the other Inventors, aware of any related inventions disclosures 



sub mitted bv anyone in IBM previously? — ; T — 

¥Yes, please provide the docket or disclosure number or any other identifying information Delow: 



SmSV^e of companies do you expect to compete with Inventions of this type? Check aH that apply. 

□ Manufacturers of enterprise servers 
[3 Manufacturer* of entry eervers 

J Monufactunnof workataAxw 
0 Manufacturers of PCs 
El Noiwxjrnputer manufacturers 

□ Developers of operating ayfsteme 
O Developers of netwwionfl software 

D DevetopeTa ofappHcattonsoftwwra . 

□ Integrated solution provktera 
LU Servtao providers 

E3 Other (Please sf>ecify betawr) 

Semiconductor Manufactiifera for both Logic and DRAM gpptottans. 



rttheinventton relates to a product or service that Is outside the scope of your business unit, please 

Sm. «M iocauon(s) or lndlvldual(s) within IBM that you think would 
provide a good evaluation of your invention: 



Patent Value Tool (Optional - this may be used by the inventor and attorney to aasist with ttie aval 
(The Patent Value tool can be used by the inventors) to determine the potential licensing value of your 

TSaSthe answers which were entered irto the Patem Value Tool. If you would like to modify these 
answers and recalculate the PVT score, click on the -Calculate button. 

Market 

What is the anticipated annual market size (in dollars) that will be captured by your invention? 

manufacturers race to introduce low-k films. Future microprocessors (both IBM and others) will all be 
built wlht low-k films for increased performance. 

CLAIMS 

Question 1- How new is the technical field? 
Emerging 
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Reason(s) for above Answer Low-k films have been emerging over the last couple of years. IBM's first 
low~ k 

product will be CMOS8S2. . • 

Question 2 - How central is the invention to the produces) which might be expected to contain the 

invention? 
Essential 

Reasonfs) for above Answer PECVD low-k films can be used for single damascene if a cap layer is used 
to seperate the low-k from the photoliohooraphy However, dual damascene can not be effectlveky done 
without a solution to the lithography problem. 
Question 3 - What is the scope of the claim? 
Broad ... 

Reason(s) for above Answer A new oxidizer for a whole range of pecvd low-k films. 
PORTFOLIO MEED 

What are the portfolio needs in the area of your invention? 

Listed In PPM Needs ' . 4 . 

Reason(s) for above Answer Lov*K Is an emerging field and is needed for future processors for the 

server divisions. 

EXPLOITATION & ENFORCEMENT , ^ H 

Question 1 - How easily can the use of the Invention by a competitor be detected? 

RmsoItS) for above Answer detection of the precursors may not be easy after a plasma has 
■ dissociated the feed gases. 

Question 2 - How easily can the use of the invention be avoided by a competitor? 

^asw^fo^above Answer A different precursor might be found that does not adversely affect the film 
properties. 

Question^ ^Whaf percentage of the companies producing products in the field of this invention might 
use this invention? 
Broadly cloned 

Reason(s) for above Answer A common approach to low-k is to use PECVD for the first generation to 
extend the life of current pecvd deposition tools, and to avoid the cost of purchasing tracks for spin-on 
low-k films. 

Question 2 - What is the value of this patent to current or anticipated Alliance Activity between IBM and 
other companies? 

High value ■ ■ ■■ i"' • 

Reason(s) for above Answer Many companies are looking at PECVD low-k. 

Question 3 - WhaUs the value of this patent to current or anticipated Technology Transfer Activity 
between IBM and other companies? 

High value . I( e 

Reason(s) for above Answer For both logic arid dram applications, IBM and Infineon would be 
Interested in this. In edition, if DRAM <1GM APOLLO) adopts low-k for Improved performance, the 
technology would probably be transferred to NanYa for DRAM manufacturing. 

Question 4 - Does It result in prestige to IBM? 

Rel^^for above Answer An fBM publication with the improved dielectric would spur many to 
immediately work on this approach. 
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AMAT 3MS/N20/He/N2 
A MAT 3MS/02/H6 



Mattson 3MS/N20/N2 



AMAT 3MS/02/He 



FTIR of various low k materials 



f:U4 



012 



■0.10 



0JJT> 



0.(* 



0.1*2 



bN3J(RXA) Nov HDPTMCTS SKXTH 5fn*Wap«eSi^ 
h^fV^RN<>vP2<^5TMS r^cH^rl ' 




Novelhis HDP (OMCTS, not TMCTS) has no N-H bond, but they are not acceptable due !o 
higher k, lower hardness, and water absorption . The rest of films show N-H bond near 
3390cm-1 , which correlate with DUV resist poisoning. 
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TMS Hot Film Structure 
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C-ff 



0.2 
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-J— 1 1 * * < I t i 1„„ L MI.-J....JL.J 1 • ■ \ J > ^ y t V f . y f 



4000 3500 3000 2500 . 2000 1500 



1000 



500 



Wavemunber (cm ) 

As shown in the FTIR above there is no N-H peak observed in the 3MS /02 (blue) film. 
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EVALUATION SUMMARY 



DD A INVENTION DISCLOSURE NUMBER 




TITLE OF INVENTION (descriptive) 




PRIMARY INVENTOR / CONTACT 




TECHNICAL EVALUATOR 





W POTENTIAL 



NEW 



USEFUL 



NON-OBVIOUS 



FOR PROTECTION (to this Invention new, useful, or non-obvious?) 



VESYNO 



COMMENTS 



S P £6i fits- A" t tzar* oP ( LftH <? ) 



21 



TECHNICAL EVALUATION 'Please ctte references and Patents where possible) 



What Is the most important aepec* of Ihte Invention? 

uev oxioftftoJ' s>£c/eL f°* sr&ctfic ULIL op Lo^-K 



What problem Is solved? 
What existing solutions are known? Please ctte references, patents, etcJ ~~- 

L.o H VS feTU+jC Wag -Zrt&o. <ul. 



What are the TECHNICAL pros and cons over existing solutions? 
Have you searched for prior art? How was this search performed? 



Which Inventors were consulted? Please name others who were consulted. 
77 ^otij PqCton 
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